A Cow- and Herd-specific Bio-Economic Model of Intramammary Infections in Dairy Cows by Kirkeby, Carsten Thure et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 18, 2017
A Cow- and Herd-specific Bio-Economic Model of Intramammary Infections in Dairy
Cows
Kirkeby, Carsten Thure; Gussmann, Maya Katrin; Græsbøll, Kaare; Nielsen, Søren Saxmose; Toft, Nils;
Hisham Beshara Halasa, Tariq
Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Kirkeby, C. T., Gussmann, M. K., Græsbøll, K., Nielsen, S. S., Toft, N., & Hisham Beshara Halasa, T. (2017). A
Cow- and Herd-specific Bio-Economic Model of Intramammary Infections in Dairy Cows. Poster session
presented at National Mastitis Council 56th Annual Meeting, Florida, United States.
A Cow- and Herd-specific Bio-Economic Model 
of Intramammary Infections in Dairy Cows 
Carsten Kirkeby1, Maya Gussmann1, Kaare Græsbøll1, Søren Saxmose Nielsen2, Nils Toft1, Tariq Halasa1 
1DTU National Veterinary Institute, Denmark, 2University of Copenhagen, Denmark 
National Veterinary Institute 
Section for Diagnostics and Scientific Advice 
Technical University of Denmark 
 
Bülowsvej 27 
1870 Frederiksberg C  
Corresponding author: 
Carsten Kirkeby 
 
 
Phone: +45 35886336 
Email: ckir@vet.dtu.dk 
Methods 
We developed a mechanistic, stochastic 
simulation model for a 200 cow herd with 
individual properties such as curves for milk 
and somatic cell count. Infection is on quarter 
level based on two transmission modes: 
environmental and contagious pathogens. 
Subclinically infected cows have increased 
somatic cell counts and a reduced milk yield. 
Background 
Intra-mammary infections (IMI) are often caused 
by more than one pathogen circulating on a 
farm, each with different prevalence, 
transmission and required management 
approach. Farm-specific simulation models 
can be useful for choosing the optimal 
management strategy, e.g. prevention 
measures, antimicrobial treatment or culling 
specific cows.  
We created a bioeconomic model for IMI 
infection with multiple pathogens within dairy 
cattle herds. The model is versatile enough to 
simulate specific herds with management 
decisions on  cow level. 
 
Objectives 
• Simulate infection with multiple pathogens 
within a herd 
• Take economically sound management 
decisions such as prevention, treatment and 
culling for individual  farms and cows. 
 
 
 
First results: 
A model output example (above) shows co-existence of three contagious pathogens: S. aureus, S. 
agalactiae and S. uberis (contagious strain); and two environmental pathogens: S. uberis (environmental 
strain) and E. coli. Adjusting the transmission parameters enables simulation of specific herds with 
different sets of pathogens and strains. The model provides the economic result of different 
management strategies, and can thus be a tool to pinpoint the optimal strategy for the specific herd and 
cow. 
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